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(54) Method of Interconnecting Wells in Soluble Rock Strata 

The present invention relates to mining and may be employed in the formation of gallery- 
type underground caverns in soluble formations, as well as in the production of mineral 
salt by means of solution mining. 

A method is known for interconnecting wells in soluble rock strata that includes the 
practice of drilling wells, interconnecting them by hydraulic fracturing and creating 
thereafter a connecting cavity by pumping a solvent into specific fractures [1]. 

Another method is known for connecting wells in soluble rock strata, primarily rock salt, 
which is comprised of the drilling of a vertical well, equipped with a casing and a tubing, 
and of a deflected well, that has a horizontal portion of a well bore; followed by the 
moving of the bottom of the horizontal portion towards die bottom area of the vertical 
well- then the creating of a passageway from the vertical well bore in the direction of the 
horizontal portion of the deflected well and the formation of an interconnecting cavity in 
the block between the horizontal portion of the deflected well bore and the vertical well 
bore by means of pumping a solvent into one of the wells and periodically increasing the 
pressure in one of the wells [2]. 

The disadvantage of the known methods is that, for the purpose of creating an 
interconnecting passageway, the hydraulic fracturing of the bed is employed that might 
cause a well seal failure under necessary high pressure applications. 



In addition, the creation of an interconnecting cavity is time consuming due to a lack of 
control during the creation process and the necessity of creating a large cavity for the 
well connection. 

The object of this invention is to reduce the time required for interconnecting wells by 
means of reducing the dimensions of a formed cavity as well as eliminating the 
possibility of annuli seal failure. 

This object is achieved through a passageway created in the direction of the horizontal 
portion of the deflected well by means of drilling aborehole, and the forming of a 
circular interconnecting cavity, oriented in the vertical plane, by means of pumping a 
radially-directed solvent into a massif through a nozzle, fixed at the outer end of the 
tubing, positioned in the bottom of the borehole. 

In addition, the borehole is drilled at an angle of 50-60 degrees relative to the horizontal 
portion of the deflected well. 

Figure 1 shows a vertical cross-sectional view of interconnecting wells. Figure 2 is a 
cross sectional view of A-A designated in Fig. 1 . 

The method is practiced as follows: 

A vertical well 1 and a deflected well 2 are drilled at a predetermined distance from each 
other. The vertical well is drilled so that its lower portion extends for 1 - 2 m into the 
bottom of a salt formation 3 . 

The deflected well is drilled so that its lower angled portion approaches the bottom of the 
salt formation 3 and is directed towards the vertical well bore 1 . A casing 4 extending 
into the top of the salt formation 3 is positioned in both of the drilled wells. 

Thereafter, an additional horizontal portion 5 is drilled from the deflected well bore 2 
along the bottom of the salt formation 3. The drilling of the additional portion is 
continued until the bottom thereof approaches within the well bore area of the vertical 
welll. 

Upon completing the drilling of the additional horizontal portion 5 of the deflected well 
2, known geophysical methods are employed to determine the actual location of said 
portion in relation to the well bore of the vertical well 1 . 

For the purpose of connecting the bottom area of the vertical well 1 with the bottom area 
of the horizontal portion 5 of the deflected well 2, a side horizontal borehole 6 is dn led 
from the vertical well bore towards the location of the horizontal portion, for example 
with a diameter of up to 100 mm, at an angle of 50 - 60 degrees to the axis of the 
horizontal portion 5 of the deflected well 2. 



The length of the drilled borehole 6 is the calculated distance from the vertical well bore 
1 to the additional horizontal portion 5 of the deflected well 2 and is determined by 
measurements of azimuthal inclination of said portion of the deflected well 2 from the 
vertical well bore 1 while drilling. 

The horizontal borehole 6 is drilled by employing the known tools for mechanical drilling 
of side branch holes from a vertical well bore with a small curvature radius, for example 
up to 3 m, in which a rock-cutting bit is connected with a drill string 8 through a section 7 
of flexible metal pipes. 

Tools for side branch hole drilling are lowered into the borehole collaring location and 
kept in a predetermined direction during the collaring and the drilling of said borehole 6 
by means of a guide apparatus 9 positioned at the end of a tubing 10. After being 
lowered into the well to the depth of the borehole collaring, the guide apparatus 9 is 
oriented by the azimuth of the borehole collaring 6 and thereafter fixed at the mouth of 
the borehole. 

After advancing the borehole 6 to a predetermined depth, the rock-cutting bit of the side 
drilling tool is replaced by a fixed or revolving nozzle that serves to radially direct a flow 
of a solvent by means of which in the bottom area of the drilled borehole a vertical 
circular cavity 1 1 is formed by pumping a solvent (fresh water) through the drill pipe 8 
and the section 7 of flexible metal pipes. 

The brine thus created is withdrawn through the openings of the guide apparatus 9 and 
circular gap between the drill string 8 and the tubing 10. 

In the process of creating a circular cavity, the pressure in the vertical well bore is 
periodically increased until it reaches a level not exceeding the minimum pressure level 
required for the hydraulic fracturing of a salt massif at the foot of the casing of said well. 

The process of forming the vertical circular cavity is continued until there is established a 
stabilized hydrodynamic connection between the wells, which is characterized by the 
even flow of brine out of the deflected well when the brine flow-out line of the vertical 
well is covered. 

The suggested method prevents the formation of large or irregular dimensional cavities in 
the location where the bottom of the vertical well interconnects with the bottom of the 
horizontal portion of the deflected well, which have a detrimental effect on the form of 
caverns, for example of a gallery-type, in the process of their creation; eliminates the 
threat of seal failure in the annular space of interconnected wells on the account of a 
dramatic drop of pressure demand for the growing of hydraulic fractures in the salt block 
that separates the wells; significant reduction of time required for well interconnection on 
account of reduction of volume of work required to form an interconnecting cavity in the 
block between the wells. 



What is claimed is: 



1 . The method of interconnecting wells in soluble material formations, primarily 
rock salt, comprising: drilling of a vertical well, equipped with a casing and a 
tubing and of a deflected well that has a horizontal portion of a well bore; moving 
of the bottom of horizontal portion of said well to the bottom area of the vertical 
well, creating of a passageway from the vertical well bore in the direction of the 
horizontal portion of the deflected well and forming in the block between the 
horizontal portion of the deflected well and the vertical well bore of an 
interconnecting cavity by pumping a solvent into one of the wells with 
periodically increasing the pressure in one of the wells, distinctive in such a way 
that with the object of reducing time for interconnecting wells by decreasing 
dimensions of the formed cavity, as well as preventing annuli seal failure, a 
passageway in the direction towards the horizontal portion of the deflected well is 
created by drilling a borehole, and a circular interconnecting cavity, oriented in a 
vertical plane, is formed by flowing a radially-directed solvent into a massif 
trough a nozzle, fixed at the outer end of the tubing, positioned in the bottom of 
said borehole. 

2. The method in claim 1 distinctive in such a way that the borehole is drilled at a 
50-60 degrees angle to the horizontal portion of the deflected well. 

I^eferences * 

" 1 . U.S. Patent No. 2847202, class 299-4, published in 1958. 
2. U.S. Patent No. 3941422, class 299-4, published in 1976 (prototype). 
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(54) CDOCOB COEflHHBHHH CKBAKHH B IU1ACTAX PACTBOPHMfcDC 

nopoa 



1 

H300peT6HHe OTBOCBTCH K rOpHOHy 

neny a moxbx Obura acnoJibBOBaHO npa 
cosnaKHH nonaeMHHX eKKOCTeft ranepeft- 
Horo xana b pacTBopaMtix ^opmbuhrx, • 5 
a xanace npa «o6tNO Maaepajibaax oomft 
pacTBopeHMeM. 

HsBecxeH cnocoO coeABaeaan cxBa- 
xhh a imactax pacTBopattux nopo«, bxjdo- 
i&mufl aypeaae cxBaxaa, ax cCoftxy jq 
nyreM coaflattnK xpe*HHU rnnpopaspuaa 
h nocjienywoee oepasoBaaae cpeABHarenb- 
hob nonocTB nyxeM HarHeiaHiw b yxa- 
saHHHe TfmmHHW pacTBopaTejiaLl > - 

MsMCTeu Takxe cnocoti coanMHeHHfl 
CKBaxHH 8 nnacxax pacTBOpaMux nopon, 
npeMMyinecTBeaHo xaMeaaoft cojib, bxjbo- 
vamaft eypeaae aepTaxajibHOli cxBaxa- 
HHf oCopyflosaHHOfl oOcaflHofl. a pa6o*efl 

KOJIOHHaMH# H HanpaBJlOHHOft CXBaBUflMf 

uuejomaa ropHSOHTajrt»HHH ynacrox ctbo- 
jia, oc«B€weHHe aaoon ropaBoaxanbao- 
to ynacxxa cxaona k npnaaeoltMott aoae 

BepTMKaJlbHO« .CKBa«KHM r COBflaHMe aa 

cxaona aepTHxaJibHoft ckbwmhu b nanpaB*« 
jieaaa rop«BOHTa*bHoro y^iacTxa aafipaB- 
jiaaaoft cKBamMBU xaaana h oOpaBoaaBBe 
b uenaxa Me«wy ropHsoHTajifcHMM yuacx- 
kom KanpaBJieHHOft cxbcukbhu t h cxboji0m 
Bepxaxanbaoft cxBa*Baw coeAHHaxaji^aoft 
owoctb nyTaM.aaxamoi b oflHy bb cxBa-w 



15 



xmh pacxBopaxe/m c nepaoABuecKBM m 

BUZHGHH6M flftBJieHH* B OflBOll BB CXBB-C 

«hb fal. 

' "HeflOCTaTKOM HBBeCTHMX CBOCOOOB 
HBJ1HSTCH XO, WO flJIH COSaaBBB C0O«M- 

Horo xaaana b hbx acnojibayexca ran- 
popaspua njiacra, npx xoropoM aa-sa 

HeoOXOflKMOCTB ItpBHBHaBBH BMOOKKX 

AaBJiaBBB MoxaT 6i«b Hapymaita repwe- 

TM^lHOCTb. CKB8UKKB* 

KpCMe TOrO, COBAABBe OOWBHBTeJIb- 

Boft nonocTB TpeOyeT ConbWBX aaxpax 
BpaMeBB, Tax Kax npouecc ee oCpaao- 
Bauxx BeynpaBJixeM « «n« cOoftxH oxBa- 
bcbb B906X0ABM0 oCpaaoBaTb nonocTB 6onb 
mux' paBMopoa • 

UaJlb B a OOpGT 6 BH A - CBB^eBBS BpB- 
MftRM COaABMBBB CKBBXHH nyTCM yMBBb- 

ueBXH paaMapoB o6paayeMon noJiooxBr 
a Taxxe. ycxpaHaKBe bosmoxhocth pas- 
repMeTBsauMB aaipy6Boro npooxpaHCT- 
aa cKBaxMB • 

nOGTaBABBBail tXBJth AOCTBraOTCR T6M r 

«to xaHaji a B^npaBJieHBB ropBSOHxanb- 
Boro yuacTxa aanpaB^eBBOJi cxaa«BHH 
cobabdt nyxex OypeHBX umypa,. a coeflM- 

HHTCJlbHOB nOAOPXM npB«A- T *OP*Y *PY 

rOBOA BUpa60TXU, opxeBTMpoBaBBoa 

9 BepXBKaJlbBOB IUIOCKOCTB, HyXOM BOB- 

AeBoxBBB Ba MaccBB pawBaiibHO xanpaa- 



jieHHbJM noTOKOM ^acTBOpHTenn, <J>opmh- 
pyeMUM nocpeACTBOM wacaAKH, ycTaHOB- 
JieHKOfl Ha KOHue paGpttefi koaohhu Tpyc, 
pa3MetqeHHOft Ha saGoe yxaaaHHbro umy- 
pa. 

KpoMO Toro, umyp GypHT noA yrjiOM 
50-60 p k ropHSOHTanbHOMy y^acTxy Ha- 
npaBJieHHOfi ckbajkhhu » 

Ha $kt. 1 HsoOpaxema coeAHHneMbie 
CKBaxtHHu, BepTHKajibHuft paapea; Ha 
tor .2 - paapea A- A Ha 4>Hr.l. 

CnocoG ocymecTBAmoT cnenymxnM 06- 
pasoM. 

npOHSBOflat 6ypeHH6 BepTHKaJlbHOft 1 

k HanpaBJieHHOfi 2 cKBaxKH Ha aauan- 
kom paccTOHHHH upyr ot Apyra. npoxoa- 
ny BepTHKajribHoH cxBaxHHbi ocymecTBJimoT 
c aarjiyGAetuteM Ha 1-2 M B noAOuroy 
co/iHHoro tuiacxa 3. 

HanpaaneHHytt CKBaxtHHy npoxoAHT Ta- 
khm oGpaaoM, uto6h ee hhxhhh kphbojiw- 
KeftHa* nacTb aaKaHHHBaJiacb bGahbh no- 
AOuibu coJWHoro nnacTa 3 h Gbyia hb- 
npasjiena b CTopony CTBOJia BepTHxajib- 
Hofl cKBaxcHHU 1. 06e cKBaxHHbi aaxpen- 
jihjotch ottcaflHbJMH xojiOH HaMH 4, aarAyG- 
jieHHUMK b kpobjuo coJiRHoro njiaqxa 3. 

no OKOHHaHHH npoxoflKH h xpenneHHH 

CKBaKHHH OGcaflHMMH K O JI O H H 4MH 4 H3 

CTBona ' HanpaBJieHHOfl cxsaxMHid 2 npo- 

XOAOT AOnOJXHKTeJIBHblB I*OpH 3 OHT a/IbHMft 

yiacTox 5 baojzb nouotuBbi coAAtioro 
nnacTa 3. BypeHHe AononHHTeAbHoro 
. yuacTKa B&nyT no Tex nop, noxa ero 
aaOoft He AOCTHraer sohu cTBona Bep- *. 

THXBJIbHOft CKBaXMHH 1. 

no 3a b e pine h hh npoxoAKH Aonon- 
HHTeJibHoro ropHSOHxajibHoro yuacxxa 5 
HdnpaBJieHHOfl cKBakKHU. 2 hsbocthumh 
reo(J>H3H^ecKHMH MeTOAaMH onpeAeAHeT- 
ch C>aKTHHecKoe MecTonoJioateHHe ropn- 
aoHTaJibHoro yvacTxa oTHocrf^ejibHO 

CTBOJia BepTHKaJibHOd CKBaXHHU 1. 

flJIH COQAHHeHHK hpHSaOOfiHOA SOHfal 

aepTHK&nbHofl cxBaxHHta 1 c npHsaGoft- 
hoii 3ohor ropHBOHTaAbHoro y^acTxa 5 Ha- 
npaBJieiHKOft cKBaxcHHbi 2 H3 CTBOJia aep- 
thk ajib Hofi cKBaxHHU x Mecxy pacnojio- 
3K6HH5Z ropwsoHTajibHoro CTBOJia npoxo- 
AHT GokoboB ropHBOHxajibHbifl umyp 6, 
HanpHMep AHgMexpoM ao 100 mm, noA 
yrAOM 50-60* x och ropxaoHTajibHoro 
yzafcTxa 5 HanpasAeHHoft cxBaxHHbi 2 • 

AnxHy npoxoAHMoro umypa 6 npHHHMa— 
IDT paBHOft pactieTHOMy paCCTOHHHIO 
ot ctbojib BepTHKa/tbHoft cxaamMHbi 1 
AO AonojiHHTejibHoro ropHBOHTanbHoro 
yiacTxa 5 xanpaBJieHHOft cxsaxHHu 2, 
KOTOpoe ycxaHaBJiMBaeTCH no fldHHtw 
saM^poB asHMyraJibHoro oTxjzoHexHH 
yxasaHHoro yvacTxa HanpasAeHHoft cxsa- 

KHHbl 2 OT CTBOJia BepTHKaJlbHOfl CKBft" 

xhhh 1 b npouecce npoxoAKH. * 

npoxoAKy ropHSOHTaAb Horo nmypa 6 
ocymecTSJimor c npHMeHBHxeM HSBecT- 
Hboc ycTpoftcTB aah MexaHH^iecxoro 

OypOHHH OOXOBbDC OTBGTBJieHHfl HS 

BopTHxajibHoro cTso/xa cxBaxcHHbi c Ma- . 

JttJM pdAHyCOM KpHBHS Hbl # HanpHMOP AO 
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3 m, b KOTopwx nopoflopa3pyuiaioiuHfi 
HaxoHCTHHX uepea cexunio 7 th6xhx Me- 
TaJXJIHWCKHX Tpye coeAHHeH c OypH/ib- 

HOfl KOJIOHHOA 8« 

Cnycx ycTpoftcTB ajih 6ypeHHfi 6oxo- 
BhDc oTBeTBJieHHfl x MecTy 3a6ypHBaHKff 
uuiypa h yflepmaHHH hx b aaAaHHOM Ha- 
npaBJieHHH bo BpeMH aaCypHBaHKH k b 
npouecce npoxoAXH tuny pa 6 ocymecTfinn* 
Iot nocpeACTBOM HanpaBJiHwmero annapa- 
Ta 9 f yxpeaneHHoro Ha xoHue paoonen 
KOJIOHHfat 10 HacocHO-xoMnpeccopHbix TpyO, 
nocJie cnycxa b cxBascHHy ao rny6HHu 
s a6y pHBa hhh nmypa HanpaBJimouiHft an- 
napaT 9 nocpeACTBOM HBMepMTejibHbix npH* 
Copob opHeHTHpy»T no asHMyTy saeypx- 
bbhhh umypa 6 h aaiew xecTKO aaxpen- 
jihiot Ha ycTbe cKBaxcKHbi. 

nocjie sarjiyejieHHH umypa 6 Ha saAau* 
Hyx> AJiHHy nopOAopaspywaxnoHft HaxoHei- 

HHK yCTpOftCTBa AAA OOKOBOrO OypeHHH 

saweHHioT HenoABHXHOft hjih Bpamaiotue«CH 
HacaAKOft am paAHajibHo HanpaB/ieHHoU 
noAaUH pacTBOpHTGJXH t nocpeACTBOM 
KOTopofi a npxaaGoftHoH soHe npoOypoH- 
Horo umypa npoH3BOA«T paaMbiB bqptk— 
xajibHOH xpyroBoft nojiocTH 11 c no«a- 
Ken pacTBopxTen* (npecHoft boau) ve- 
pe3 HonoHHy 8 OypKAbHfiix TpyG h cex- 
uhio 7 rHOHHX Me.TaJVXHfecKHX Tpy6. 

Otboa oOpasyiozaerocii paccojia ocy- 
mecTBJiHBT He pea OTBepcTHH HanpaBJiH- 
wmero annapaTa 9 h xoJibueBoft . aasop 

MBMJXy CypHJTbHOft KOAOKHOft 8 H KOAOH- 

uofi 10 HacocHO-KOMnpeccopHboc TpyO. 

B npouecce coaAaHHH xpyrosoft nonoc- 
th nepKOAHHecKK npoHBBOAHT ysenHve- 

HHe AaBAeHHR B CTBOJI8 BepTHKaAbHOft 

CKBamHHbi ao BeiiHHHHbir He npeBbiuiajotueB 

MHHHMajIbHO HeoGXOAKMOfl BeAHHHHfai AaBJie- 
HHH THAPOpaapblBa COAHHprO MBCCHBa 

y oauMaxa oecaAHOft koaohhu btoH 

CKB.aXHHU. 

npouecc oOpaaoBaHHH BepTHKaAbHOft 
xpyrosoft noAOCTH seAyT AO boshhkho- 

B6HHH yCTOflHHBOfl THAPQAHHaMKHecXOH 
CBH3H MeX^y COeAHHHeMblMH CXBaHtKHaMH t 

xapaxTepMsyiotaeHcH pas hom6phum hsjih-. 
bom coAHHoro pacTBOpa us CTBOJia Ha— 
npaBjieHHott cxBascHHbi npH nepexpuTHH 
paccojiooTBOAHiaeH ahhhk BepTHKanbHOB 

CXBaxCKHbl. 

npeAJiaraeMbift cnocoO noBBonneT o6ec- 
neHMTb jTHKBHAauHW * oOpaabBaHHH b 

MeCTe CO&AH H6HMH 3aOOH BepTHKaAbHOft 
CKBOJKKHbl C SaGOOM rOpHBOHTdAbHOrO 

CTBOJia HanpaB/ieHHofl cxsancHHU noAoc- 
TeB Gojibutoro oGbeMa p HeonpeAeneHHux 
pasMepoB h ^opMbi, oxaBbiBatornxx OTpx- 
uaTeixbHoe BJXKHHHe Ha ^opMooGpaaoaa- 
hhg eMKOCTH/ HanpHMep ranepeftHoro 
THna, b npouecce ee coBAaHHn; ycT- 
paHeHxe onacnocTK pasrepMeT4idauHH 
aaTpyGHoro npocTpaHCTsa coe ah h iteMbix 
cKBaxcHH aa cneT peaxoro coKpameHHH 
noTpeGHbsc AaBAeHHft ajih phsbhthh s 
uejixxe: coah, paaAenwoateM tixBaxxHu, 
TpemHH rHAPopaspuBa; aHaMHTanbHoe 
yMCHbtueHHe aarpaT BpeMeHH xa coenx- 



o / pyvo 



H0HHC ckbbxhh sa c^eT chhx6HHA oCbe- 
ma paOdT no pasMMBy coeAHHHTenb- . 
HOft HOACCTH B UfiXlVtHB Memny CKBaKH- . 
H8MH. 

CopMy/ia MsoepeTeHHH * 
1. CnocoO COeAKHeHHH CKBaKHH B 

nisacTax pacTBopHMwx nopofl r npeMMymecf* 

BOH HO KaMCHHOft COJ1K, BKjno**awHl!. 6y- 
pdHHO BepTHKaJIbHOtt CKBaXMHU, OCO- 

pyAOBBHHOft oOcaAHOft m % pa6oqeft kojioh- 

H&MM t K HanpaBJieHHOft CKBaJKHHHr KMeto- 

meft ropHBOHTanbHuft ynacTOK ctbojib, 
noAB«AeHHft aa6o* ropMSOHtanbHoro 
ynacTKa ctbojxb k npnaAOoaHoff soHe sep-lS 
THxanbHOft cKBAsmttfaif cosnaHHe hb ctbo- 
/xa BQpTHKanfaHoft cKBaxHHu b HanpaB- 
jxeHHH ropKSOHTanbHoro ywacTKa HanpaB- 
neHBOft ckbbkhhm KaHajia h oOpasoBaHHe 
b uenmce Mcwy ropHSPHTajibHHM yMacT- 20 

KOM HanpaBiieMHOfl CKBa*HHM K CTBOJIOM 
BepTHKaJttHOfl CKBa»MHH COeAHHHTeJIbHOA 

noJiocTH nyTeM saicaHKH b onny hb ckbb- 
xhh pacTBOpHTOJiA c nepHOAHWCKHM no- 

BHW8HHCM ABBJieHKfl B OflHOfl H3 CKBMWH, jj 

OTJiBia»«KftcH TeM,*txo, 



C UeJIblO CHfUteHMA BpeM6HH COejBHHeHHlt 

ckb£okhh nyTeM yMeHbmeHKA pa3i|iepoB 
oCpasyeMOft noJiocTH, a TaK»e jjrcTpa- 

H6KHH BO3M0KHOCTH paSrepMeTHBaUKH 

3aTpy6aoro n po c t pa h c tb a cxBaxHK, .na- 
hbji b HanpaBJiBHHM ropHsoHTajibHoro 
yriacTxa HanpaBJieHHOft cKBatHHH cosna- 
iot nyTeM GypemiH mnypa, a cocahhh- 
TeAbKOfi noJiocTH npwajox. *opwy Kpy- 

rOBOfl BHpaCOTKH , OpH6HTHP0BaHHOfi B 

BepxHxajibHbft nuocKOCTK, nyTeM bos- 
AeBCTBHfl wa mbochb paAHajibHo-HanpaB- 

JX6HHHM nOTOKOM paCTBOpHTeAH , $OpMH- 

pyeMMM nocpertcxBOM HacaAKH, ycTaHOB- 
jxeHHOfl Ha KOKue pa6o*teft koaohhh Tpy6, 
pasimeHHOft Ha sa6oe yicasaHKoro tuny- 
pa, 

2. Cnoco6 no n.l, o fr n n * a »- 
u) h ft c a TeM, <«to umyp OypHT toa 
yrjioM .50-60° k ropH 3 o h TaJib h oMy y^acT- 
Ky HatipaBJieHHoH okbb>chhu» 

1 HCToWhKH HH*OpMattttH) 

npHHHTUe BO BHHMBHHe npH 3KCjiepTH3e^ 

1. naTeHT CMA & 2847202, Jul. 299-4, 
ony6AKK. 1958. 

2. flaTCHT CWA » 3941422, KA. 299-4, 

onV6AHK. 1976 (npoToran) . 
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